Abstract. Intra-shape deformations complicate 3D object recognition and retrieval and need therefore proper modeling. A method for inelastic deformation invariant object recognition is proposed, representing 3D objects by diffusion distance tensors (DDT), i.e. third order tensors containing the average diffusion distance for different diffusion times between each pair of points on the surface. In addition to the DDT, also geodesic distance matrices (GDM) are used to represent the objects independent of the reference frame. Transforming these distance tensors into modal representations provides a sampling order invariant shape descriptor. Different dissimilarity measures can be used for comparing these shape descriptors. The final object pair dissimilarity is the sum or product of the dissimilarities obtained by modal representations of the GDM and DDT. The method is validated on the TOSCA non-rigid world database and the SHREC 2010 dataset of non-rigid 3D models indicating that our method combining these two representations provides a more noise robust but still inter-subject shape variation sensitive method for the identification and the verification scenario in object retrieval.
Introduction
During the last decades, developments in 3D modeling and 3D capturing techniques caused an increased interest in the use of 3D objects for a number of applications, such as CAD/CAM, architecture, computer games, archaeology, medical applications and biometrics. In many of these fields, an important research problem is 3D shape retrieval, in which an object needs to be recognized or classified from a large database of objects. The success of the yearly SHape REtrieval Contest (SHREC) [1] , organized with the objective to evaluate the Corresponding author. effectiveness of 3D shape retrieval algorithms, proves the increasing interest in shape retrieval.
The challenge of 3D shape recognition and retrieval becomes even harder when intra-shape deformations are present in the database, as is often the case for articulating objects. Figure 1(a) , for example, shows some shape deformations in the TOSCA database [2], due to articulated motion. Since articulating objects deform mostly in an inelastic way, we will focus on 3D object recognition in the presence of inelastic deformations. In this paper, an inelastic deformation invariant object recognition method is presented, not requiring explicit point correspondences for shape comparison. First, the object is represented by a geodesic distance matrix (GDM) and, for the first time, by a diffusion distance tensor (DDT), both invariant for inelastic deformation. The GDM is more sensitive to small shape variations, while the DDT is more robust to small topological variations that can occur in the database. Both the GDM and DDT are transformed into modal representations, which are invariant to the sampling order. As such, object recognition reduces to direct comparison of the modal representations without the need to establish explicit point correspondences.
After the discussion of the related work in section 1.1, the method is described in more detail in sections 2 and 3 and validated, leading to the results shown in section 4. At the end, we draw some conclusions and make some suggestions for future work.
